Mile-Stones in Sight Conservation * by Foote, Franklin M.
MILE-STONES IN SIGHT CONSERVATION*
FRANKLIN M. FOOTE
Community interest in blindness was limited to simple charity for
those afflicted until ophthalmology became a true science. Not until
1851 did Helmholtz develop the ophthalmoscope, and the first Pro-
fessorship of Ophthalmology in the United States was not established
until 1860 at Miami University. The first lecturer in ophthalmology at
Yale, Dr. William Carmalt, was appointed in 1876. Since then this
specialty has developed so rapidly that the American Board of Ophthal-
mology in 1915 was the first board to be organized to meet the need for
certifying specialists.
With advances in ophthalmology and bacteriology the medical pro-
fession became interested in the prevention of blindness. Crede in 1883
showed that the routine application of silver nitrate solution would
eliminate ophthalmia neonatorum. In 1884 Ernst Fuchs published his
classic treatise, The Causes and Prevention of Blindness, which still
commands respect for its discussion not only of infectious causes but also
of heredity, the use of eyes in school and in industry, illumination,
trauma, and professional and popular education in ophthalmology.
Dr. Lucien Howe of Buffalo in 1887 called the attention of the
New York StateMedical Society to contagious ophthalmia, and through
his efforts in 1890 the state legislature passed a bill requiring midwives
to report cases of ophthalmia to their local health officer. Other states
soon passed similar laws but this infection continued to make babies
blind. As late as 1906-7, ophthalmia neonatorum was responsible for
28 per cent of new admissions to schools for the blind. It was clear that
these early laws were insufficient, and there was not yet an informed
body ofpublic opinion to support adequate legislation.
In 1903 Dr. F. Park Lewis of Buffalo was appointed to head a
"commission to investigate the condition of the blind in New York
State." This ophthalmologist was famed in his own profession, but he
has nothad thepublic health recognition hemerits. In 1907 acopyofhis
commission's report reached Miss Louisa Lee Schuyler of New York
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City, who had been Chairman of the committee which became the
United States Sanitary Commission in the Civil War, forerunner of
the American Red Cross. She was profoundly moved by the legends,
"Needlessly Blind," beneath some pictures in the report, Miss Schuyler
got in touch with Dr. Lewis at once, and set to work interesting philan-
thropists and leaders of business and various professions in the move-
ment to combat unnecessary blindness.
The 1908 New York State Committee for the Prevention of Blind-
ness became the National Committee in 1915, ultimately renamed
the National Society for the Prevention of Blindness. There now are
nineteen states with official agencies authorized to work for the pre-
vention of blindness. There are voluntary prevention of blindness
societies infivestates, in thirteen counties, and in sixteen cities. Although
these are organized entirely independently, the National Society co-
operates closely with state and local agencies.
Wisconsin, in 1909, was the first state to require prophylactic use
of silver nitrate solution in the eyes of all newborn babies. Although
required now in many states, the regulation unfortunately is often
weakened by various restrictions. Montana and Utah still have no
law or regulation.
The reduction in ophthalmia neonatorum as use of silver nitrate has
become popular is shown in Fig. 1. There still is much that states should
be doing besides distributing ampules and enforcing the law. Each case
of ophthalmia neonatorum should be investigated to ascertain why it
occurred. Public health nursing follow-up should be available to see
that thechild is under medical care, to be certain that corneal grafting is
done if indicated, and, if a visual handicap exists, to make certain that
educational facilities are adapted to his needs. In the last nation-wide
study4 it was shown that there was a delay of one week or longer in
reporting to the health officer 21 per cent of the cases, and there was
no information on outcome as regards vision in 2002 of a total of
3000 cases. In New York City, for the five-year period 1931-1936,
only 23 cases of ophthalmia neonatorum were reported to the Depart-
ment of Health. An investigation of 192,478 births during this period
revealed that there actually were 1344 clinical cases of ophthalmia
among which 141 were proved to be gonorrheal.
Causes of blindness
Hurlin' estimates the number of blind in the United States as
230,000, including those falling within the definition of economic
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FIG. 1. Blindness due to ophthalmia neonatorum among new admissions to schools
for the blind in the United States, 1906 to 1946.
blindness. Studies of causes of blindness have been handicapped by
the fact that complete ophthalmological reports are not available on
all children in schools for the blind. Approximately 25 per cent of
blind children are in schools lacking good ophthalmologic service. In-
credible as it may appear, a child with juvenile cataracts or other
correctable defect may be placed in some school for the blind and
taught Braille for 8 to 12 years. Every effort should have been made
to correct the difficulty with the possibility that the child might then
have been sent to a sight-saving class or even to a regular grade.
A study of 4000 case records of blind children where ophthal-
mological examinations have been made shows2 that in children 23
per cent of blindness is due to communicable disease (10 per cent to
ophthalmia neonatorum, 5 per cent tosyphilis, 2 per cent to meningitis);
13 per cent is attributed to hereditary factors; 41 per cent to prenatal
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factors, the nature of which are unknown; 7 per cent to accidents; 3
per cent to neoplasms; 2 per cent to general diseases; and in 11 per cent
the cause is unknown.
Much has been learned about adults on state aid-to-the-blind rolls.
In early adult life the causes are chiefly communicable diseases and
accidents. In mid-life senile cataract, glaucoma, and general diseases,
especially diabetes and vascular diseases, account for an increasing
proportion of blindness. In old age cataract probably accounts for about
half the cases of blindness, but glaucoma remains important as in
middle life.
Trachoma
During the past century trachoma became a serious problem in
Arkansas, Illinois, Kentucky, Missouri, Ohio, Oklahoma, Tennessee, and
West Virginia, and among the Indians of the middle and far west.
Agencies for prevention of blindness and state departments of health
organized case-finding and treatment programs, but progress in control
was slow until 1938, when sulfonamide compounds were used. This
crippling infection soon should occupy a place of little importance.
Whereas in the Indian Service formerly almost 25 per cent of Indians
examined had trachoma, the incidence in three years dropped one-half
and now stands at 5 per cent.3
Eye health of the growing child
Although Boston adopted a system of school medical inspection in
1894 and other cities soon followed, this began as a search for com-
municable disease. Apparently vision testing was not done until after
1905 when New York City first included examination for non-com-
municable physical defects.
The feeling has grown that more than the Snellen test for visual
acuity is needed for school children. Sloane5 and Oak developed a
battery of tests utilizing plus spheres for detecting hypermetropia and
Maddox rods for discovering latent muscle imbalance, in addition to
the Snellen test with controlled lighting. This Massachusetts procedure
was accepted by the Council on Physical Therapy of the American
Medical Association in 1943. Even with the development of this
battery of tests, more information is needed as to the incidence of eye
defects in order to provide a basis for promoting better screening pro-
cedures. Likewise more data are needed to evaluate tests and follow-up
of preschool children and of college students.
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Much remains to be done with respect both to teaching of eye
health and to provision of adequate illumination. A study made of 900
senior students in ten teachers' colleges revealed a lack of knowledge
of fundamental facts related to eye health of children. Lighting surveys
inschools, college classrooms, and study rooms repeatedly have indicated
how much remains to be done in supplying proper conditions for
efficient use of the eyes.
Classes for the partially seeing
It is a great mistake to place a partially seeing child in a school for
the blind, and he likewise is a misfit in classes for average children.
Not only children with refractive errors, but also those with serious or
progressive eye difficulties, those suffering from diseases of the eye or of
thebodythataffectvision, thosewho recently have had aneye operation,
and those with muscle anomalies may need special education adapted to
their difficulty. In 1913, Boston recognized the special needs of the
partially seeing child and opened the first "defective eyesight class."
Oftencalled"sightsaving" or "sight conservation" classes, there now are
well over 600 such classes in the United States.
The need has not yet been met. In those educational systems with
long experience with partially seeing children it has been found that
one child of every 500 in school belongs in one of the above classes.
Thus, there still are at least 50,000 partially seeing children in the
United States who do not have this health and educational opportunity.
Industrial aspects of ophthalmology
Very early the National Society for the Prevention of Blindness
began activities to reduce eye loss from trauma, in 1917 publishing
its first bulletin on "Eye Hazards in Industrial Occupations." Com-
fortable goggles have now been developed to keep eyes safe from chips,
grit, and flyingparticles, and industry is learning to install precautionary
devices over lathes and emery wheels.
The need for proper illumination and color combinations in the
working area is far less dramatic than is a "goggles" program, yet
it is readily apparent that people who can see easily are fresh and less
tired at the end of a day. A tired workman is likely to be a careless
workman, and carelessness begets accidents. Not only is a proper
quantity of light necessary for comfortable seeing, but absence of glare
and absence of unpleasant contrasts in the work area are essential. For
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this reason more attention is beingpaid to reflection and glare-producing
qualities of paint and to the use of the most effective colors.
Demands on the eyesight of workers have increased enormously
with the complexities'of modern machinery and the exacting nature of
precision tasks. Among individuals of average intelligence, in many
cases a minor eye defect would prevent an unskilled workman from
being trained and from becoming a highly skilled employee. Knapp,
at Cheney Brothers, silk manufacturers, reported that defective vision
ran as high as 75 per cent in old employees and at least 25 per cent
in new employees, but that less than 2 per cent were "uncorrectable."
Industry is interested not only in central visual acuity at 20 feet but
also in near vision, peripheral vision, muscle imbalance, depth percep-
tion, accommodation, and color discrimination. Few jobs require all
of these functions, but it is essential that before employment and
periodically thereafter a fairly thorough screening for visual ability be
carried out. Some pathetic tales can be told of workers in radio wiring
or on power panels who did not know they lacked red-green or blue-
yellow discrimination but who did an accidental job of sabotaging the
war effort in "repairing" wiring keyed for color.
Even though a workman has the correct glasses for reading at
14 inches and for distant vision, he will need a different correction
for his job if he is a lathe operator with a working distance of 24 inches
or a looper, working at 6 to 8 inches, in a hosiery mill.
TheNational Society for the Prevention of Blindness in 1942 made
a survey of 50 front-rank industrial plants. This study showed that
while safety practices generally were understood and carried out, visual
conditions of both plant and employee were often overlooked and
neglected. Of the 50 plants, 35 made no check on vision or only a
perfunctory test with Snellen charts at 20 feet. In 10 plants there was
visual screening with some kind of binocular instrument, and in only 5
plants were examinations made by ophthalmologists.
As skilled labor became scarce and more older men and women
were drawn into industry, the need for an adequate eye health program
became more acute. The War Production Board recognized the subject
as ". .. a matter of great practical importance to the war effort as well
as to post-war production . . ." and cooperated in a program on con-
servation and utilization of eyesight in industry. Working with other
agencies, theNational Society for the Prevention of Blindness conducted
an appraisal and rendered consultant service to interested employers.
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Information about the program went to 25,000 industrial concerns of
which 2837 requested additional service. There were 283 concerns
employing over 800,000 workers which returned self-appraisal forms
voluntarily checked. These gave a great deal of information about
current practices. For example, in 59 per cent of these 283 companies
there was no job analysis made for occupational vision. Only 41 per
cent of the companies were sure that illumination conformed to
recommendations made in "American Recommended Practice of In-
dustrial Lighting." However, 32 per cent of the companies employing
48 per cent of the workers have refractions made for the "work" dis-
tance, and 9.5 per cent of the companies actually provided prescription
lenses for all workers at company expense.
The War Production Board made manufacturers aware of the value
of a complete eye program. This presents a challenge to ophthal-
mologists, industrial physicians, and to public health workers to become
familiar with the visual requirements of industry.
Glaucoma
In the United States today there are approximately 20,000 persons
blind from glaucoma, and 150,000 more with loss of vision in one eye.
Much of this loss can be prevented by early diagnosis and continuing
treatment. A history of misty vision, halos of color about lights, narrow-
ingoffields ofvision, pain, or a too frequent desire to have one's glasses
changed should make the family physician think of glaucoma. To
establish the diagnosis it is necessary to determine the tension, the
visual fields (Fig. 2), and to observe the nerve head. Treatment will
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PIG. 2. Visual fields, left eye, on a tangent screen. (a) Normal field with normal blind spot.
(b) Blind area in a moderately advanced case of glaucoma.
(c) Advanced glaucoma, vision like looking through a mailing tube, central vision isil 20/20.
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not restore vision that has been lost, and continual efforts must be
made merely to hold what is left. Patients become discouraged, going
from doctor to doctor, sometimes falling into the hands of the un-
scrupulous quack.
A review of methods of handling these patients in clinics has indi-
cated the need of marked improvement in services rendered. In addition
to proper professional management, medical social service follow-up
is of great importance. Since so many special problems arise with
glaucoma patients, the Committee on Glaucoma of the National Society
for the Prevention of Blindness organized, in 1942, a demonstration
glaucoma clinic at the Manhattan Eye, Ear, and Throat Hospital. The
Hospital is assuming increasing responsibility for this demonstration.
Other hospitals in New York and elsewhere have established similar
clinics.
Physicians andpublic healthworkers should become well acquainted
with the problem and should help in educating the general public in
recognizing early symptoms and in realizing the need for constant
treatment.
Comment
There is much to be done toward eliminating that blindness known
to be unnecessary. Better epidemiological follow-up of cases of
ophthalmia neonatorum is needed. Syphilis still exacts a serious toll.
It is necessary to learn more about vision tests appropriate for
children of various ages and for college students. In this field industry
has seized on a procedure that definitely increases production and has
gone ahead of most educational systems in discovering the visual
abilities of workers for meeting the visual requirements of specific jobs.
Privatephysicians and health departments should join to inform the
public about the dangers ofglaucoma after the age of 35, and about the
necessity for constant medical care.
Education on eye health should have a prominent place in any
health educational program. The eyes seem able to put up with so
much neglect that one forgets how much depends on them for the
enjoyment of living. Moreover, visual impairment can reduce one's
earning power enormously. Of the blind, 13 out of 14 are dependent
on others for support. Eye health activities, therefore, are of great
economic significance.
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